A 63-year-old male with abdominal distension for 1 week visited our emergency department. He had experienced intermittent right abdominal and epigastric pain for more than 1 year. The patient's abdomen was not tender, and the laboratory results including complete blood cell count (CBC) and C-reactive protein were within the normal ranges. The patient underwent abdominal CT which showed luminal dilatation of the appendix (Fig. 1A) . The lumen of the appendix was filled with fatty component (-33 Hounsfield unit) and contained an enhancing linear structure in the center (Fig. 1B) . In addition, a suspicious focal wall defect and adjacent mild fatty infiltration were noted in the distal portion of the appendix. Although neither localized pain in the right-lower quadrant nor leukocytosis was seen, an emergency laparoscopic appendectomy was performed due to abnormality in the appendix based on CT. The surgeon diagnosed the condition as acute appendicitis, during the operation.
INTRODUCTION
Fibrous obliteration of the appendix is considered as a part of the aging process that results in loss of the normal appendiceal mucosa and Peyer patches, which eventually replaces the mucosa and submucosa with fibrotic tissues (1) . It can also mimic acute appendicitis. However, this condition is uncommon to clinicians and radiologists and its imaging findings are rarely seen.
Here, we report two cases of appendiceal fibrous obliteration mimicking acute appendicitis on CT in adult patients.
Acute appendicitis is the most frequent appendiceal disease, but some chronic inflammatory conditions can mimic it on computed tomography (CT). We recently experienced two rare cases of appendiceal conditions, which were uncommon to our radiologists and clinicians. This condition is called fibrous obliteration of the appendix, which is a condition that involves replacement of the mucosa and submucosa with fibrotic tissues. Due to similar clinical symptoms and CT findings, fibrous obliteration of the appendix can easily be mistaken as an acute appendicitis. Here, we introduce the symptoms, laboratory results, CT findings, and histological examination findings of two adult patients with fibrous obliteration of the appendix. of ovarian cystic lesions. The patient had no specific symptoms and CBC performed at the admission was within the normal range. Gynecologic magnetic resonance imaging was performed On histological examination, the appendix was observed to lack normal appendiceal mucosa including lymphoid follicles, and the lumen was displaced by fatty infiltration and fibrous proliferation (Fig. 1C, D) .
Index terms
Interestingly, the linear enhanced structure in the center of the appendiceal lumen corresponded well to the fibrous core of the specimen, which was comprised of fibroblastic proliferation and capillary-sized blood vessels (Fig. 1B) . Unlike the CT findings, no appendiceal wall defect was observed on pathologic examination. Ultimately, the fibrous obliteration of the appendix was diagnosed.
Even though this patient's epigastric pain remained persistent, the right abdominal pain was resolved after the surgery.
Case 2
A 43-year-old female was admitted for the surgical treatment The retrospective review of the pathological results and CT scans in our institution revealed that the finding of fibrous obliteration tends to be incidental. The frequency of fibrous obliteration in the appendix was higher in this study than in the earlier reports. The reason for this might be due to inclusion of the patients who underwent incidental appendectomy in the absence of clinical findings indicative of acute appendicitis.
Most cases of fibrous obliteration diagnosed in our institution
3 weeks prior to the admission and CT was not obtained during admission. The surgeon noted during the operation that the appendix was edematous, and an incidental appendectomy was performed. The pathological diagnosis of the ovarian lesions was benign cysts (right rete cyst and left paratubal cyst), and the secondary diagnosis was fibrous obliteration of the appendix.
The CT scans that were obtained one year prior to the surgery showed a thick appendiceal wall with periappendiceal infiltration, which is suggestive of appendicitis. There were enhancing core structures in the dilated lumen that is similar to the above case (Fig. 2) . The CT was performed to evaluate the ovarian cysts, and CBC was not performed because the patient had no specific abdominal pain at the time.
DISCUSSION
Fibrous obliteration has been considered a neuroma, which is commonly known as a potential precursor to carcinoid; but neuroma may more accurately be identified as one of the causes of appendiceal fibrous obliteration (1).
Its incidence has been reported to be as high as 51.2% (2), but its pathogenesis remains unknown. (35/36, 97%) did not show abnormal findings on CT scans. In both cases presented here, an intraluminal linear-enhancing core structure and fatty accumulation of the appendix were present on CT images. To our knowledge, specific imaging findings of appendiceal fibrous obliteration have been rarely reported and no appendiceal disease with both a linear-enhancing core structure and fatty accumulation has yet been reported. We think that this feature of a linear-enhancing core might be secondary to arterioles in fibroblast proliferation (Fig. 2) .
The association between fibrous obliteration and clinical symptoms such as abdominal pain remains unclear (1). Some authors have suggested that the neuropeptides are related to the abdominal pain. Serotonin and substance P were found in the nerve fibers within fibrous obliteration of the appendix; these neuropeptides are considered to be contributors to the muscular spasticity and abnormal peristalsis that lead to abdominal pain in some patients (4, 5) .
Crabbe et al. (11) reported that appendectomy had the benefit of resolving symptoms in the patients with recurrent and chronic appendicitis. Accordingly, the abdominal pain was resolved after appendectomy in the patient reported in Case 1. An appendectomy might be recommended for patients with fibrous obliteration in the appendix because fibrous obliteration may progress to carcinoid and abdominal pain can be provoked by neuropeptide released from the nerve fibers.
Although fibrous obliteration of the appendix is frequently encountered by pathologists, it remains as an uncommon disease to radiologists and clinicians. The awareness of fibrous obliteration of the appendix, its imaging features, and the clinical presentation described in this study would be helpful for the radiologists in distinguishing them from acute appendicitis and avoiding an emergency operation.
